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ABSTRACT
Soybean is cultivated from long time ago, being well apreciated due to its agricultural and nutritive values. On 
ARDS Turda there is a long tradition in cultivating and studying the soybean plant in order to highlight the most 
efficient genotypes. The aim of our study is to analyse the response of a soybean genotype created on ARDS Turda 
to the applied inputs and to highlight the most efficient management both from productive and qualitative point of 
view. The experimental field was installed in the year 2013 within ARDS Turda fields. In order to accomplish the 
objectives proposed we organized a bifactorial experience of type A (P= phosphorus doses) X B (gulle doses). The 
biological material consists in Felix genotype of soybean. The experimental factors studied are phosphorus in 3 
doses (P1 (control variant, unfertilized), P2 (fertilized with 50 kg/ha P2O5) and P3 (fertilized with 100 kg/ha P2O5)) 
and gulle in 4 doses (G1 ((control variant, unfertilized), G2 (fertilizrd with 5 t/ha gulle), G3 (fertilized with 10 t/
ha gulle) and G4 (fertilized with 15 t/ha gulle)). The results obtained showed a different reaction of the genotype 
studied under the influence of fertilization and allowed us to recommend the best technology for this genotype in 
order to achieve high yields and superior quality. All treatments showed differences when compared to the control 
variant (both on mineral and organic fertilization). 
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INTRODUCTION 
Soybean is an important crop worldwide 
especially due to its high protein and fat content 
and provides a significant return in many farm 
enterprises from Romania. Being a legume if 
is properly inoculated soybean can use the 
atmospheric nitrogen for plant growth via 
symbiotic fixation in the nodules. Therefore 
soybean culture fits very well into the actual 
demands of human society regarding the 
sustainable development seek to be achieved 
(Rotar, 2014). Yields of the soybean crop will 
decrease when essential nutrients are deficient. 
Therefore, profitable fertilizer programs must be 
developed to maximize yields for this crop (Kaiser 
and Lamb, 2012). Concerns for environmental 
quality have encouraged the practice of applying 
livestock manures to fields planted to the soybean 
crop. Gulle is an excellent source of phosphorus 
(P), potassium (K), all secondary nutrients, and 
the micronutrients but there are some concerns 
related to the effect of N in the manure on nodule 
development. Recent studies have pointed out that 
there is a positive relation between the number 
of nodules and organic fertilizers while the 
application of mineral N from chemical fertilizers 
could inhibit the nodulation process (Kaiser and 
Lamb, 2012; Raganin et al, 2013).
Based on these concerns the aim of our 
study is to analyse the answer of a soybean 
genotype created on ARDS (Agricultural Research 
Development Station) Turda to different fertili-
zation practices. 
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MATERIALS AND METHODS
The experimental plot was installed in ARDS 
Turda, Romania in 2013. In ARDS Turda there is 
a long tradition in cultivating and ameliorating 
soybean crop. The perimeter of the Agricultural 
Research Station Turda takes part from 
Transylvania Plain district (Fig. 1). 
According to soil chemical analysis the 
experimental region is characterized by a faeoziom 
soil with 3,5% humus, over 4,5 mg P2O5 /100g soil 
(AL), over 4,5 mg P2O5 /100g soil (AL) and a neutral 
soil reaction. The climatic diagram highlights 
that in the experimental period the temperature 
registered was higher than the normal average 
characterizing both of the years taken in study as 
being hot years. The rainfall regime was normal 
in 2013 while in 2014 the annual sum was higher 
characterizing this year as being excessively rainy 
(Fig. 2, 3). 
In order to achieve the objective proposed we 
organized a bifactorial experience: fertilization 
with phosphorus with three doses (P1-0 kg/ha 
P2O5; P2 – 50 kg/ha P2O5; P3 – 100 kg/ha P2O5) and 
fertilization with gulle with four doses (G1= 0 t/
ha; G2 = 5 t/ha; G3 = 10 t/ha; G4 = 15 t/ha). The 
biological material consists in a soybean genotype 
produced on ARDS Turda, namely Felix genotype.
The mineral fertilizer used is produced by 
Azomures Company while the gulle was taken 
from a beef farm located close to the experimental 
Fig. 1. Location of the experimental field
Fig. 2. Temperature registered at Turda between 1 January-31 December (2013 and 2014; 
month and annual averages)
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area. The chemical analysis of gulle highlighted 
a good balanced between nutrients having 1461 
ppm N-NO, 0,730 ppm N, 112 ppm P and 3438 
ppm K. For evaluating the answer of the soybean 
genotype we followed the number of nodules at 
the beginning and at the end of flowering period, 
the productivity expressed by bean yields and the 
protein content for a period of two years.
RESULTS AND DISCUSSION
Based on the results obtained on our 
experience is noted that the soybean genotype 
studied, namely Felix genotype had a good reaction 
to the treatments applied (Tab. 1). There was a 
significant difference for the factor doses of gulle 
on all the indices studied and in both experimental 
years. Therefore the highest values were achieved, 
in general, on the variants fertilized with 15 t/ha 
gulle. In which concerns the number of nodules 
we can observe that the highest value was 
obtained in 2014 at the beginning of flowering 
(159,66 nodules). Lobo et al (2012) found great 
number of nodules on the variants fertilized with 
organic residue in soybeans and attributed these 
results to the numerous nutrients present in the 
fertilizer used, which can increase the activity 
of soil microorganisms, including rhizobia. This 
observation could be the explanation for our 
results since the chemical analysis of gulle showed 
high values of N, P and K. These results are of 
great importance if we take into consideration 
that nowadays much of the productivity growth 
stimulators used in Romania for soybean 
culture are the chemical fertilizers. In the actual 
environmental context there is a continuous 
preoccupation to seek for alternative fertilizers 
in order to achieve a sustainable agriculture. 
One possibility is the use of organic fertilizers, 
including gulle, which gave increases on all the 
indices studied, as our results showed.
The lowest values were achieved on the 
control variant, unfertilized, exception the protein 
content where the lowest value was obtained on 
the variants fertilized with 100 kg/ha P2O5. It was 
observed that the mineral fertilization showed 
higher responses for all variables when compared 
with the absence of fertilization (both in 2013 
and 2014) aspect highlighted also by Raganin 
et al (2013) in an experience with mineral and 
organic fertilizer on soybean crop. This shows that 
the soil used in our experience has low nutrient 
availability. Therefore is pointed out once again 
the need for nutrient inputs whether it is organic 
or mineral, for the soybean crop. 
 Evaluating the results registered in the 
two experimental years is noted that the highest 
values were achieved in 2014, when we registered 
a bean production of 2918, 33 kg/ha on the 
variant fertilized with 10 t/ha gulle, higher than 
the production registered on 2013 of 2474,66 kg/
ha (registered on the experimental plot fertilized 
with 15 t/ha gulle). This shows that the climatic 
condition specific to 2014 where more favorable 
for soybean production than those met in 2013. 
Fig. 3. Rainfall registered at Turda between 1 January-31 December (2013 and 2014; month and 
annual sums)
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According to the climatic diagram the temperature 
average registered in 2013 and in 2014 was higher 
than the normal avergare for the experimental 
area but the difference consists in the rainfall 
regime which was higher in 2014 being therefore 
more favorable for soybean culture. 
Based on the results obtained is noticed a 
positive correlation between bean production 
and the number of nodules at the beginning and 
at the end of flowering on Felix genotype (2013 
and 2014), pointed out by the high correlation 
coefficient R2 of 0,9652 (Fig. 3). Therefore, it is 
justified to assume that plants with more nodules 
could be more productive (Lobo et al, 2012; 
Raganin et al, 2013). Regarding the soil properties, 
Blum et al (2003), cited by Raganin et al (2013) 
found that the use of poultry litter promotes the 
addition of organic matter, improving related soil 
properties such as greater water retaining capacity, 
better aeration, increasing pH, and reduction of 
exchangeable aluminium levels, creating a more 
suitable environment for the proper development 
of the microbial flora and root system. In contrast 
Mrkovački et al (2008) showed that the mineral N 
levels is negative correlated with the total microbial 
abundance of Azotobacter, which correlates with 
the indicators shown in Tab. 1.
 Fig. 3. Correlation between bean 
production and the number of nodules on the 
beginning and on the end of flowering on Felix 
genotype (2013 and 2014)
Tab. 1. Effect of different doses of phosphorus and gulle fertilizer on the number of nodules on the 




No. of nodules at the 
beginning of flowering 
No. of nodules at the 






P1 71.66f 108.66d 1576.33f 34.66e
P2 77.66f 123.00b 1822.00de 34.76e
P3 86.00ef 127.00b 2387.50c 34.60e
G1 71.66f 108.66d 1576.33f 34.66e
G2 82.33f 113.00cd 1783.33e 34.76e













P2 116. 66bcde 100.00e 2650.66b 40.43d
P3 148.00ab 91.00fg 1456.00f 40.65cd
G1 116.33bcde 74.88h 2474.66c 40.36d
G2 124.33bc 91.53f 2520.66bc 40.83c
G3 159.66
a 95.26ef 2918.33a 41.60b
G4 122.33bcd 111.20d 2904.33a 42.20a









fertilized with 5 t/ha gulle; G3- variant fertilized with 10 t/ha gulle; G4- variant fertilized with 15 t/ha gulle.
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CONCLUSION
According to our study is noted that Felix 
genotype registered the highest bean production 
in 2014 on the variants fertilized with 10 t/ha 
gulle.
In which concerns the number of nodules 
(159,66 nodules)  the highest value was highlighted 
in 2014 at the beginning of flowering. 
The highest number of pods/plant was 
achieved in 2013 on the variant fertilized with 15 
t/ha gulle.
According to the chemical analysis the highest 
protein content was achieved in 2014, on the 
variant fertilized with 15 t/ha gulle.
RECOMMENDATIONS
  Based on our results we recommend the 
cultivation of Felix genotype in areas with similar 
climatic conditions to those from our experimental 
area. As a technological measure for achieving 
higher yield we recommend the fertilization with 
10 t/ha gulle. 
Acknowledgements. This paper was publi shed 
under the frame of European Social Found, Human 
Resources Development Operatio nal Program 
2007-2013, project no. POSDRU/159/1.5/S/ 
132765.
REFERENCES 
1. Blum LEB (2003). Produção de moranga e pepino emsolo 
com incorporação de cama aviária e casca de pinus. 
Horticultura Brasileira, Brasília, 21(4): 627-631.
2. Kaiser DE and Lamb JA (2013). Fertilizing Soybean in 
Minnesota. Regents of the University of Minnesota. 
University of Minnesota. AG-FO-03813-C:31.
3. Lobo TF (2012). Crescimento e fixação biológica do 
nitrogênio em soja cultivada com doses de lodo de 
esgoto compostado. Semina: Ciências Agrárias, Londrina, 
33(4):1333-1342.
4. Mrkovački N, Marinković J, Aćimović R (2008). Effect of N 
Fertilizer Application on Growth and Yield of Inoculated 
Soybean. Not. Bot. Hort. Agrobot. Cluj, 36(1):48-51.
5. Ragagnin VA, DE SENA JR, DIAS DG, BRAGA DS, MORAES 
NOGUEIRA PD, Kumudini S (2010). Soybean growth and 
development. In: The soybean, botany, production and 
uses, India, Editura CAB Internaional.
6. Rotar I (2014). The ecology of nitrogen cycle. In: Manual 
for fertilizers utilization, 2014, Coord. Vidican R, Rusu M, 
Rotar I, Marghitas M. Printhouse Risoprint.
